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ABSTRACT

Introduction: The substantial economic bur-
den of acute myeloid leukemia (AML) could
be reduced with post-remission maintenance
therapies that delay relapse. Real-world health-
care resource utilization (HCRU) data and costs
among patients with AML receiving oral azac-
itidine (Oral-AZA) maintenance therapy or no
maintenance are not well understood. We char-
acterize HCRU and costs among these patients
in clinical practice in the USA.

Methods: Data from IQVIA PharMetrics® Plus
(January 1, 2016-June 30, 2022) were used.

Prior Presentation: Related data were presented at the
26th Annual Meeting of the International Society for
Pharmacoeconomics and Outcomes Research Europe;
November 12-15, 2023; Copenhagen, Denmark [32].
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Patients>18 years who were newly diagnosed
with AML, received first-line systemic induction
therapy, and attained disease remission were eli-
gible. Patients receiving Oral-AZA maintenance
and those receiving no maintenance (“watch
and wait” [W&W]) were matched 1:3 on baseline
characteristics using propensity score matching
(PSM) and followed until hematopoietic stem
cell transplantation or end of continuous insur-
ance enrollment, whichever occurred first. Out-
comes included treatment patterns, inpatient
and outpatient visits, and costs.

Results: After PSM, the Oral-AZA cohort
included 43 patients and the W&W cohort 129.
Of the 43 patients receiving Oral-AZA, 88.4%
started at the recommended dose of 300 mg and
11.6% at 200 mg. The Oral-AZA cohort had sig-
nificantly (p=0.0025) longer median (95% CI)
time to relapse from the index maintenance
date (median not reached [NR; 9.0 months-NR]
vs 3.3 months [0.8 months-NR]), and fewer
per person per month (PPPM) hospitalizations
(0.23 vs 0.61; p=0.0005) and overall outpatient
visits (5.77 vs 7.58; p=0.0391) than the W&W
cohort. Despite higher AML drug costs PPPM
in the Oral-AZA cohort ($16,401 vs $10,651 for
W&W), total healthcare costs PPPM were lower
($25,786 vs $38,530 for W&W; p<0.0001).
Conclusions: Patients with newly diagnosed
AML treated with Oral-AZA maintenance in
clinical practice had prolonged remission and
lower HCRU and costs than patients receiving
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no maintenance therapy. These findings under-
score the clinical and economic value of Oral-
AZA in clinical practice.

Keywords: Acute myeloid leukemia; Costs;
Healthcare resource utilization; Maintenance
therapy; Oral azacitidine; Real-world data;
Remission; Economic burden

Key Summary Points

Why carry out this study?

High relapse rates greatly contribute to

the substantial economic burden of acute
myeloid leukemia (AML). Post-remission
maintenance therapies may reduce this
burden among patients with AML by delay-
ing relapse; however, real-world healthcare
resource utilization (HCRU) and cost data
among patients with newly diagnosed AML
receiving oral azacitidine (Oral-AZA) main-
tenance therapy compared with patients
without active maintenance therapy in the
post-remission period prior to AML relapse/
recurrence has not been evaluated.

This study uses data from the IQVIA
PharMetrics® Plus database to compare HCRU
and costs in matched cohorts of patients with
newly diagnosed AML in remission treated
with Oral-AZA maintenance and those who
did not receive maintenance therapy (“watch
and wait” [W&W]), in clinical practice in the
USA.

What was learned from the study?

Patients with newly diagnosed AML treated
with Oral-AZA maintenance had prolonged
remission and lower HCRU and costs than

patients receiving no maintenance therapy.

These findings are in line with the results
from the pivotal QUAZAR AML-001 trial,
underscoring the clinical and economic ben-
efits of Oral-AZA maintenance therapy versus
W&W in clinical practice.

INTRODUCTION

Acute myeloid leukemia (AML) is a heteroge-
neous malignancy characterized by abnormal
proliferation of myeloid progenitors in the
bone marrow caused by genetic mutations and
cytogenetic aberrations, and is associated with
infection, anemia, and bleeding [1-3]. AML is
the most common form of acute leukemia in
adults, with an estimated 20,380 new cases in
the USA in 2023 [2-4]. Treatment options and
outcomes for AML depend on disease subtype,
patient age, and overall patient health [5, 6]. The
cornerstone of frontline treatment for AML has
historically been intensive induction chemo-
therapy (IC) and consolidation chemotherapy
for eligible patients [7, 8], though new combi-
nation regimens have been approved for newly
diagnosed IC-eligible patients in recent years
[9-11]. For patients who achieve remission, IC
is usually followed by consolidation therapy,
with the aim of maximizing the depth and
duration of response [12, 13]. While allogeneic
hematopoietic stem cell transplantation (HSCT)
is a potential curative option in AML [12, 13],
many patients are not able to receive HSCT
because of advanced age, lack of donor, comor-
bidities, personal preference, and/or limited
access [12-14]. Despite treatment advances [15]
and the relatively high proportion of patients
achieving complete remission (CR) with IC (up
to 70% of patients<60 years of age and 50% of
those>60 years of age), clinical outcomes over-
all remain poor [16]. Relapse rates can be as
high as 70-80%, particularly in older patients
with adverse risk factors [16], underscoring the
persistent need for new treatment approaches.
Research efforts have focused on safe and effec-
tive lower-intensity maintenance therapies that
can reduce the risk of relapse and prolong sur-
vival for patients in remission [17].

Oral azacitidine (Oral-AZA) is the first therapy
approved by the US Food and Drug Administra-
tion (FDA) for continued treatment of adults with
AML who achieve first CR or CR with incomplete
recovery (CRi) following IC and are unable to
complete intensive curative therapy (e.g., HSCT)
[18, 19]. Oral-AZA is a cytosine analog with DNA
hypomethylating activity leading to antitumor
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effects encompassing cell cycle arrest, DNA
repair deficiency, and re-expression of silenced
genes, including tumor suppressor genes and
cellular differentiation genes [17, 19, 20]. FDA
approval of Oral-AZA was based on safety and
efficacy data from the randomized, double-blind,
placebo-controlled phase 3 QUAZAR AML-001
study (NCT01757535) of Oral-AZA mainte-
nance therapy in patients>355 years of age with
AML in first CR or CRi after IC who were ineligi-
ble for HSCT [21, 22]. At a median follow-up of
41.2 months, median overall survival and relapse-
free survival (RFS) were significantly longer with
Oral-AZA compared with placebo (24.7 months
vs 14.8 months, and 10.2 months vs 4.8 months,
respectively; p<0.001 for each comparison) [22].

The economic burden of AML is substantial
[23-28], with inpatient hospitalization and dis-
ease relapse contributing to increased healthcare
resource utilization (HCRU) and costs [25]. A
real-world US study reported patients with newly
diagnosed AML who received intensive IC (and
no HSCT) to have a median total hospitalization
cost of $86,584 per patient in the USA [24]. Pro-
longed remission has been shown to reduce the
economic burden of AML, with mean healthcare
costs decreasing from $71,823 to $15,615 per per-
son per month (PPPM) for remission durations of
<3 months and >12 months, respectively [29].
Since the approval of Oral-AZA, the HCRU and
costs among patients with newly diagnosed AML
who receive Oral-AZA maintenance compared
with patients who receive no maintenance ther-
apy (“watch and wait” [W&W]) in US clinical
practice have not been well characterized. This
study evaluated HCRU and costs between patients
with newly diagnosed AML in remission who
received Oral-AZA maintenance therapy com-
pared with matched patients who were eligible
for Oral-AZA but did not receive maintenance
therapy (W&W) in US clinical practice.

METHODS

Data Source

This retrospective, observational cohort study
utilized data from the IQVIA PharMetrics® Plus

database (January 1, 2016—-June 30, 2022) of
adjudicated medical and pharmacy claims. The
PharMetrics® Plus database is a longitudinal
health plan database that includes primarily
commercial health plans and contains de-iden-
tified Health Insurance Portability and Account-
ability Act (HIPAA)-compliant data related to
inpatient and outpatient services, prescription
and office/outpatient administered drugs, and
costs, as well as enrollment information for
more than 210 million enrollees.

Study Design

A schematic representation of the study design
is shown in Fig. 1. The index diagnosis date was
defined as the date of the first claim with an AML
diagnosis. The remission date was defined as the
date of the first claim with a code for remission
in patients who received induction therapy.
Index maintenance date was date of remission
(for those that did not receive consolidation
treatment) or end of consolidation following
remission (for those that received consolidation
treatment). Patients were followed until HSCT
date, or the end of continuous insurance enroll-
ment (due to termination of insurance coverage
or death), whichever occurred first. Continuous
enrollment in the health insurance plan ensured
continuity of an individual patient’s available
information in the database, as defined in the
Study Sample subsection. The study period was
from June 1, 2020 to June 30, 2022.

Study Sample

Eligible patients were>18 years of age at index
diagnosis date with >1 inpatient claim or>2
outpatient claims on different dates within
a period of 90 days, with a diagnosis of AML
(International Classification of Diseases, Tenth
Revision, Clinical Modification [ICD-10-CM]
C92.0X, C92.6X, C92.AX), a first-line systemic
induction therapy claim on or after the index
diagnosis date, and evidence of disease remis-
sion (ICD-10-CM C92.01, C92.61, C92.A1) on
or after September 1, 2020, and after the start
of and within 180 days of induction therapy.
Additionally, patients were required to have
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Fig. 1 Study design. Eligible patients were diagnosed with
AML, received systemic induction therapy, and attained
discase remission. Patients may or may not have received
consolidation treatment, defined as taking a regimen
involving cytarabine, after remission. The index mainte-
nance date was the date of attaining remission, unless the
patient received a consolidation treatment. In such cases,
the date following the end of the consolidation treatment
was considered the index maintenance date. Treatments
received after consolidation and prior to relapse were con-

continuous enrollment in the health insurance
plan for >90 days prior to the index diagnosis
date and continuous enrollment with pharmacy
benefits (covering reimbursement of prescribed
medications) from the index diagnosis date to
at least the remission date. Patients could have
received consolidation treatment, defined as a
cytarabine-containing regimen, although this
was not a requirement.

Patients were excluded if they had a diagno-
sis of acute promyelocytic leukemia (ICD-10-CM
C92.4X) or any primary proliferative disorders
or malignancies (excluding myelofibrosis, myel-
odysplastic syndromes, myeloproliferative disor-
ders/neoplasms, chronic myelomonocytic leuke-
mia, and non-melanoma skin cancers); received
treatment with arsenic trioxide or all-trans-reti-
noic acid at any time in the available patient fol-
low-up; received systemic induction therapy for
AML or had AML remission (ICD-10-CM C92.01,
C92.61, C92.A1) or AML relapse claims (ICD-
10-CM (C92.02, C92.62, C92.A2) in the 90 days
prior to index diagnosis date; or had evidence
of HSCT prior to the index maintenance date.

sidered maintenance therapy. Patients were included in
the Oral-AZA cohort or in the W&W cohort based on
whether they received maintenance therapy with Oral-
AZA or received no maintenance therapy, respectively.
Patients were followed until HSCT date or the end of con-
tinuous insurance enrollment, whichever occurred first.
AML acute myeloid leukemia, HSCT hematopoictic stem
cell transplantation, Oral-AZA oral azacitidine, WerW

watch and wait

Treatments received after consolidation were
considered maintenance, provided they were
administered prior to disease relapse (ICD-
10-CM C92.02, C92.62, C92.A2) or end of
follow-up, if no relapse occurred. Patients who
received maintenance therapy with Oral-AZA on
or after September 1, 2020 (FDA approval date),
were included in the Oral-AZA cohort; patients
who did not receive any identifiable mainte-
nance therapy in the same period were included
in the W&W cohort.

Baseline Characteristics and Outcomes

The baseline characteristics assessed included
patient demographic and clinical characteristics
at index maintenance date (e.g., age, sex, region,
insurance type, and comorbidities).

Outcomes measured in this study included
treatment patterns in the maintenance set-
ting and during the study period (e.g., mono-
or combination therapy, prior HSCT, and
Oral-AZA dosage and duration), time-to-event
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characterization of the cohorts (i.e., time from
index AML diagnosis to induction therapy ini-
tiation, time from induction therapy initiation
to remission, time from induction therapy ini-
tiation to index maintenance date, time from
index AML diagnosis to end of follow-up, and
time from index maintenance date to end of
follow-up), HCRU (PPPM hospitalizations, emer-
gency room [ER], and overall outpatient visits,
which include laboratory visits, office visits, out-
patient visits, and other visits) and costs based
on health plan paid amounts PPPM (inpatient,
outpatient, AML drug costs, and non-AML drug
costs) calculated from index maintenance date
until the end of follow-up.

Eligible AML drugs for which costs were cal-
culated included azacitidine, cladribine, clo-
tarabine, cytarabine, daunorubicin, decitabine,
doxorubicin, enasidenib, etoposide, fludara-
bine, gemtuzumab, gilteritinib, glasdegib, ida-
rubicin, ivosidenib, midostaurin, mitoxantrone,
sorafenib, and venetoclax.

Statistical Analysis

Descriptive analyses were conducted to describe
patient characteristics and treatment patterns.
Categorical variables were presented as number
and percentage of patients; group differences
were assessed with chi-squared tests; and con-
tinuous variables were summarized as means,
standard deviations (SDs), medians, range,
and interquartile range (IQR), with differences
assessed using t-test.

To minimize between-group differences, the
Oral-AZA and W&W cohorts were matched
1:3 on baseline characteristics using propen-
sity score matching (PSM). Characteristics used
for matching were age at index maintenance
date, age group (<60 years or>60 years), sex, US
region, and insurance type. Propensity scores
were estimated using a logistic regression model
and the greedy matching algorithm [30]. The lat-
ter allows sequential selection of the best match
available by generating matches that go from
highest to lowest match on the propensity score,
thereby enhancing the quality of matching.

Differences between matched groups were
modeled using multivariate analyses: a negative

binomial distribution (for HCRU) and general-
ized linear models with a gamma distribution
(for costs) with a logarithm link function, clus-
tered on the patient to account for differences
in follow-up time. For both HCRU and costs,
differences were presented as mean difference
PPPM, 95% confidence intervals (Cls), and p val-
ues. Significance was defined as p<0.05. Costs
were based on health plan paid amounts and
payer adjudicated, adjusted to 2022 US dollars
using the Consumer Price Index medical com-
ponent [31]. All data analyses were conducted
using SAS version 9.4 software (SAS Institute,
Cary, NC, USA).

Time to relapse was analyzed from index
maintenance date until relapse (event) or end of
follow-up (censoring), whichever occurred first,
using Kaplan-Meier methodology.

Ethics Statement

This article is based on a study of data derived
from the IQVIA PharMetrics® Plus claims data-
base. The database is de-identified and compli-
ant with HIPAA 1996. This article does not relate
to any studies with human participants or ani-
mals performed by any of the authors.

RESULTS

Demographic and Clinical Characteristics

Overall, 263 patients were included in the anal-
yses; 43 received maintenance therapy with
Oral-AZA and 220 had no maintenance ther-
apy (W&W). After PSM, the Oral-AZA cohort
included 43 patients and the W&W cohort
included 129 patients (Table 1). The demo-
graphic and clinical characteristics prior to and
post PSM are presented in Table 2. Before match-
ing, the two cohorts differed significantly for
median age (IQR) at index maintenance date,
which was greater in the Oral-AZA arm, com-
pared with the W&W cohort (60 [49-69] vs
56 [44-63] years; p=0.0188). After matching,
all baseline characteristics were well balanced
between cohorts. The median (IQR) age was 60
(49-69) years in the Oral-AZA cohort and 58
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Table 1 Patient selection criteria®

Inclusion/exclusion criteria Overall, Patients Patients with
N excluded, Oral-AZA,»
%
Diagnosis of AML 36,959
> 1 inpatient claim, or > 2 outpatient claims with a diagnosis of AML (on different 26,042 29.5 82
dates within a period of 90 days)
No systemic induction therapy for AML within 90 days prior to index diagnosis date 25,696 13 81
Received systemic induction therapy for AML on or after index diagnosis date 8901 654 81
Attained disease remission within 180 days of systemic induction therapy 4654 47.7 65
Continuous enrollment from index diagnosis date to at least index remission date 2978 36.0 56
> 18 years of age at diagnosis 2738 8.1 55
No acute promyelocytic leukemia, treatment with arsenic trioxide, or all-z7ans- 2526 7.7 53
retinoic acid
No HSCT procedure prior to index maintenance date 2288 9.4 S3
Index maintenance date on or after September 1,2020% 757 66.9 53
Received Oral-AZA (PSMP) 43 (43)
W&W (PSMP) 220 (129)

AML acute myeloid leukemia, HSCT hematopoietic stem cell transplantation, JCD-10-CM International Classification of
Diseases, Tenth Revision, Clinical Modification, Oral-AZ A oral azacitidine, PSM propensity score matched, W& W watch

and wait

*Index maintenance date was date of remission (for those that did not receive consolidation treatment) or end of consolida-

tion following remission (for those that received consolidation treatment)

bCovariates used for PSM were age at index maintenance date, age group, sex, US region, and insurance type

(46-64) years in the W&W cohort; 48.8% and
54.3% of patients were female in the Oral-AZA
cohort and W&W cohort, respectively. Nearly
half of the patients in both cohorts were from
the Southern region of the USA.

Treatment Patterns in the Oral-AZA Cohort

Oral-AZA utilization is presented in Table 3. In
the Oral-AZA cohort, 88.4% (n/N=38/43) of
patients started treatment at the recommended
dose of 300 mg and 11.6% (n/N=5/43) with a
dose of 200 mg. Patients remained on treatment
for a mean (SD) of 117.7 (118.3) days. Of the
patients who discontinued Oral-AZA use, 51.2%
(n/N=22/43) discontinued Oral-AZA <30 days
prior to end of follow-up, 34.9% (n/N=15/43)

discontinued > 30 days prior to end of follow-
up, 11.6% (n/N=5/43) discontinued as a result
of relapse, and 2.3% (n/N=1/43) discontinued
because of HSCT. In this cohort, the majority
(76.7%; n/N=33/43) of patients received Oral-
AZA as monotherapy, while the remainder
(23.3%; n/N=10/43) received Oral-AZA in com-
bination with other agents such as venetoclax,
enasidenib, or midostaurin.

Analysis of time-to-event characterization
of the matched cohorts (Table 4) showed com-
parable results (median [IQR]) between the
matched Oral-AZA and W&W cohorts, includ-
ing time from index AML diagnosis to induction
therapy initiation (1 [1-3] vs 2 [0-3] months),
time from induction therapy initiation to remis-
sion (1 [0-2] months in each cohort), and time
from induction therapy initiation to index
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Table 2 Bascline patient demographic and clinical characteristics before and after PSM

Demographic/clini- Before PSM

After PSM

cal characteristics Oral-AZA (N=43)

W&W (N=220) p value®

Oral-AZA (N=43) W&W (N=129) p value®

Age at index maintenance date

Mean (SD), years  58.3 (12.4) 53.0 (13.5)
Median (IQR), 60 (49-69) 56 (44-63)
years
Min-max, years 23-81 19-83
Age <60, 7 (%) 23(535) 142 (64.5)
Age > 60,7 (%) 20 (46.5) 78 (35.5)
Sex, 7 (%)
Female 21 (48.8) 98 (44.5)
Male 22 (51.2) 122 (55.5)
US region, 7 (%)
Midwest 8 (18.6) 44 (20.0)
South 21 (48.4) 104 (47.3)
West 6 (14.0) 33 (15.0)
East 8 (18.6) 39 (17.7)
Insurance type, 7 (%)
Commercial 23(53.5) 142 (64.8)
Medicaid 0 1(0.5)
Medicare risk 10 (23.3) 16 (7.3)
Self-insured 8(18.6) 59 (26.9)
Medicare cost 2(4.7) 1(0.5)
(Medicare Sup-
plemental)
Missing/unknown 0 1(0.5)

0.0188  58.3(12.4) 54.9 (13.9) 0.1534
60 (49-69) 58 (46-64)
23-81 19-83

0.1702 23 (53.5) 68 (52.7) 0.9297
20 (46.5) 61 (47.3)

0.6051 21 (48.8) 70 (54.3) 0.537
22(51.2) 59 (45.7)

0.9923 8(18.6) 24 (18.6) 0.9164
21 (48.4) 59 (45.7)
6 (14.0) 24 (18.6)
8 (18.6) 22(17.1)

0.0023 23 (53.5) 73 (57.0) 0.0817
0 1(0.8)
10 (23.3) 14 (10.9)
8 (18.6) 39 (30.5)
2(4.7) 1(0.8)
0 1(0.8)

Values may not total 100% because of rounding. All variables above were used for PSM
IQR interquartile range, Oral-AZ.A oral azacitidine, PSM propensity score matching, SD standard deviation, W&V watch

and wait

*P values computed using chi-squared test for categorical variables and # test for continuous variables

maintenance date (1 [0-2] vs 2 [1-3] months),
respectively. The median (IQR) follow-up from
index AML diagnosis or index maintenance date
to end of follow-up was significantly longer with
Oral-AZA than with W&W (11 [8-16] vs 5 [4-12]
months; p=0.0041; and (6 [2-12] vs 2 [1-4]

months; p<0.0001). Median (95% CI) time to
relapse from index maintenance date (Fig. 2) was
significantly shorter in the W&W cohort com-
pared with the Oral-AZA cohort (3.3 months [0.8
to not reached (NR)] vs median NR [9.0-NR];
p=0.0025).
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Table 3 Analysis of Oral-AZA use

Oral-AZA
N=43
Dose of Oral-AZA on the date of first Oral-AZA use, 7 (%)
300 mg 38 (88.4)
200 mg 5(11.6)
Duration of Oral-AZA use, days
Mean (SD) 117.7 (118.3)
Time from index maintenance date to start of Oral-AZA, days
Mean (SD) 102 (22.3)
HSCT after Oral-AZA maintenance therapy, 7 (%)
Yes 3(7.0)
Oral-AZA discontinuations, 7 (%)
<30 days prior to end of follow-up 22(51.2)
> 30 days prior to end of follow-up 15 (34.9)
Due to relapse 5(11.6)
Due to HSCT 1(2.3)
Whether Oral-AZA given as monotherapy or combination therapy, 7 (%)
Monotherapy 33 (76.7)
Combination therapy 10 (23.3)

Continuous use of a drug was considered to be the period from the first date of use of the drug to the carliest date when there
is > 30-day gap between the date the supply of a claim for the drug is exhausted and the date of the next claim for the same
drug. For Oral-AZA, days of supply has been assumed to be 28 days if missing

HSCT hematopoietic stem cell transplantation, Oral-4Z A oral azacitidine, SD standard deviation

HCRU and Costs

Compared with the W&W cohort, the Oral-
AZA cohort had lower HCRU with significantly
fewer inpatient visits (0.23 vs 0.61 PPPM for
Oral-AZA and W&W, respectively; difference,
0.37 [95% CI 0.16-0.59]; p=0.0005), overall
outpatient visits (5.77 vs 7.58 PPPM for Oral-
AZA and W&W, respectively; difference, 1.80
[95% CI 0.16-3.44]; p=0.0391), and labora-
tory visits (2.84 vs 4.53 PPPM for Oral-AZA and
W&W, respectively; difference, 1.69 [95% CI
0.48-2.91]; p=0.0100). ER visits were compara-
ble (0.32 vs 0.35 PPPM for Oral-AZA and W&W,

respectively; difference, 0.03 [95% CI -0.16
to 0.23]; p=0.7584) and low in both groups
(Fig. 3).

Total costs PPPM based on health plan paid
amounts from index maintenance date to
the earlier of HSCT date or end of follow-up
were higher in the W&W cohort than in the
Oral-AZA cohort ($38,530 and $25,786 PPPM,
respectively; difference, $12,744 [95% CI
$8235-17,253]; p<0.0001) (Fig. 4). This was
driven primarily by significantly higher inpa-
tient and outpatient costs in the W&W cohort
(difference, $8758 [95% CI $7263-10,253]
and $7982 [95% CI $6877-9087] higher,
respectively).
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Table 4 Time-to-event characterization of the matched

cohorts
Disease treatment OrallAZA  W&W p value
milestones N=43 N=129

Time from index AML diagnosis to induction therapy

initiation, months

Mean (SD) 2.8 (3.76) 33(7) 0.6754
Median (IQR) 1(1-3) 2 (0-3)

Time from induction therapy initiation to remission,
months
Mean (SD) 1.2 (1.25) 1.4 (1.38) 0.4285
Median (IQR) 1(0-2) 1(0-2)

Time from induction therapy initiation to index mainte-

nance date, months

Mean (SD) 2.0(2.82) 2.2(1.81) 0.5167
Median (IQR) 1(0-2) 2(1-3)

Time from index AML diagnosis to end of follow-up,?*
months
Mean (SD) 138 (11.76) 8.9(8.88)  0.0041
Median (IQR) 11 (8-16) 5 (4-12)

Time from index maintenance date to end of follow-up,*
months
Mean (SD) 9.1(10.85) 3.4 (429) <0.0001
Median (IQR)  6(2-12)  2(1-4)

AML acute myeloid leukemia, HSCT, hematopoietic stem
cell transplantation, JQR interquartile range, Oral-AZA
oral azacitidine, SD standard deviation, We»WW watch and
wait

*Earlier of HSCT or end of continuous enrollment

The Oral-AZA cohort had higher AML drug
costs than the W&W cohort ($16,401 and
$10,651 PPPM difference, —$5749 [95% CI
-$7837 to - $3662], respectively; p<0.0001)
(Fig. 4), with Oral-AZA-specific costs accounting
for $9222 (W&W cost for maintenance therapy
is $0; difference, —$9222; 95% CI -$10,186 to
—$8257) of costs in the Oral-AZA cohort. Costs
for other AML drugs (excluding Oral-AZA)
were observed in both groups but comprised
a greater proportion of the costs in the W&W

cohort ($10,646 vs $5825 PPPM in the Oral-AZA
cohort; difference, $4821 [95% CI $3606-6036]).
Costs for other AML drugs (excluding Oral-AZA)
were especially higher in the post-relapse period
for the W&W cohort when compared with the
Oral-AZA cohort ($12,469 vs $321; difference,
$12,148 [95% CI $10,640-13,657]).

When costs for other AML drugs (excluding
Oral-AZA) were partitioned by those incurred
in the pre-relapse period, costs were $0 in the
W&W cohort and $1640 PPPM in the Oral-AZA
cohort (some owing to the use of other agents in
combination with Oral-AZA; difference, $1640
[95% CI $1470-1810]). In the post-relapse
period, total costs were significantly higher in
the W&W cohort compared with the Oral-AZA
cohort ($28,506 vs $3192 PPPM; difference,
$25,314 [95% CI $22,245-28,384]; p<0.001).

DISCUSSION

This is the first economic study of Oral-AZA
use in routine clinical practice since its FDA
approval in September 2020. Using data from
the IQVIA PharMetrics® Plus longitudinal claims
database, we described patient characteristics
and treatment patterns, and assessed HCRU and
associated costs, in patients with newly diag-
nosed AML in remission who received Oral-AZA
or no maintenance therapy (W&W approach).
Patients receiving Oral-AZA maintenance had
longer time to relapse and lower HCRU and total
healthcare costs than those in the W&W cohort,
indicating that Oral-AZA maintenance may be
associated with both clinical and economic ben-
efits for eligible patients with newly diagnosed
AML. The observed treatment duration with
Oral-AZA in this study was relatively short (mean
117.7 days) considering the time to relapse in the
Oral-AZA cohort (median NR, mean 9.8 months),
suggesting that some patients may have discon-
tinued Oral-AZA before relapse. Premature treat-
ment discontinuation in clinical practice may
have occurred in cases of suboptimal toxicity
management; this underscores the importance
of implementing consistent antiemetic prophy-
laxis for all patients, as well as Oral-AZA dose
modifications and supportive care as required to
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A
100 Cohort  Median (95% CIl) time to relapse, months
Oral-AZA NR (9.0-NR)
e \W&W 3.3 (0.8-NR)
80 Log-rank P = 0.0025
S
z 60-
E
3
o 40~ |
o
20
0 T T T T 1
0 3 6 9 12 15 18 21
No. at risk Time to relapse (months)
Oral-AZA 43 27 20 16 9 3 2 2
W&wW 129 22 15 9 6 4 1 0
B Oral-AZA Waw
No. at risk 43 129
Patients who experienced relapse, n (%) 13 (30.2) 52 (40.3)
Median (95% CI), months NR (9.0-NR) 3.3 (0.8-NR)
IQR, Q1-Q3, months 5.1-NR 0.2-NR
Mean (SE), months 9.8 (0.86) 6.1(0.68)
Relapse-free probability, %
0 month 100.0 100.0
1 month 87.7 57.6
3 months 79.4 51.4
5 months 76.4 48.9
7 months 72.9 44.0
10 months 63.8 44.0

Fig.2 Time to relapse A from index maintenance date
and B relapse events. Adapted from Borate U, et al. Value
Health. 2023;26(12):S67. ©2023 Elsevier. All rights

mitigate side effects. Moreover, more than half
(51.2%) of patients in this study discontinued
Oral-AZA <30 days prior to the end of follow-
up, likely indicating that some patients were
still on ongoing treatment at the time of the last
recorded Oral-AZA use. Therefore, the observed
Oral-AZA treatment duration in this analysis
should be interpreted with caution.

The clinical benefits observed in this real-
world study are in line with those from QUAZAR
AML-001 (NCT01757535) [21, 22], which dem-
onstrated significantly longer RFS with Oral-AZA
compared with placebo, supporting broad use of

reserved [32]. CI confidence interval, JQR interquartile
range, NR not reached, Oral-AZA oral azacitidine, SE
standard error, /W e»I¥ watch and wait

Oral-AZA maintenance following IC in clinical
practice to reduce relapse risk. The results from
this study are also consistent with those from
previous real-world research demonstrating that
AML is associated with high HCRU and elevated
costs in the USA [23-28].

In the present study, patients receiving Oral-
AZA maintenance had lower overall HCRU and
costs compared with W&W. Fewer outpatient
and laboratory visits in the Oral-AZA cohort
contributed to a lower HCRU in this cohort.
Notably, Tabah et al. (2022) found that total
HCRU was reduced for patients with a longer
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Fig.3 HCRU. HCRU was analyzed using a generalized
linear model with a negative binomial distribution with
a logarithm link function; adjusted for age (60 years), sex
(male), insurance status (commercial), and region (South).
Individual outpatient components do not add up to the
total resource use because each component was modeled

remission period, compared with those with a
shorter remission period [29]. In an analysis of
hospitalization data from the QUAZAR-001 trial
[33], Oral-AZA treatment significantly reduced
exposure-adjusted hospitalization risk and hos-
pital stay compared with placebo. Given that
a previous analysis showed that hospitaliza-
tion costs can account for approximately 70%
of direct AML healthcare costs [34], this could
result in substantial cumulative cost savings. As
Oral-AZA has been shown to prolong remission
[22], this may explain the fewer hospital visits
and lower costs with Oral-AZA maintenance
observed in the present study.

The total cost of AML for patients in remis-
sion treated with Oral-AZA was $25,786 PPPM
with total costs for Oral-AZA being over $12,000
PPPM lower than with W&W, underscoring the
importance of remission-prolonging treatments
in containing AML-related healthcare costs. The
Oral-AZA cohort had higher AML drug costs of
$16,401 PPPM compared with $10,651 PPPM in

separately. “Laboratory visits include both visits to a labora-
tory and lab tests done in an office setting. *Significant dif-
ference. ER emergency room, HCRU healthcare resource
utilization, Oral-AZA oral azacitidine, PPPM per person
per month, e watch and wait

the W&W cohort. However, costs for other AML
drugs (excluding Oral-AZA) in the post-relapse
period were substantial (over $10,000 PPPM) in
the W&W cohort, despite the latter incurring
no costs for maintenance therapy in the pre-
relapse period. While the reasons for treatment
claims were not available in the database, higher
costs for other AML drugs (excluding Oral-AZA)
in the post-relapse period for the W&W cohort
were likely related to the significantly higher
inpatient and outpatient care observed, which
is likely a reflection of earlier relapse. Given the
follow-up time of 2 years, earlier relapse in the
W&W group would imply a longer time to incur
costs for salvage regimens for relapsed disease
in the post-relapse period in this cohort when
compared with the Oral-AZA cohort.

The primary driver of lower total AML costs
with Oral-AZA maintenance versus W&W was
decreased inpatient and outpatient costs PPPM
in the Oral-AZA cohort, which was likely related
to the lower rate of, and longer time to, relapse
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Fig. 4 Healthcare costs.  Adapted from Borate U,
et al. Value Health. 2023;26(12):567. ©2023 Elsevier. All
rights reserved [32]. Costs evaluated over the period from
index maintenance date to HSCT date, if applicable, or
end of follow-up. Adjusted costs were analyzed using a
generalized linear model with a gamma distribution with
a logarithm link function; adjusted for age (60 years), sex
(male), insurance status (commercial), and region (South).
Total costs based on health plan paid amounts were
inflated to 2022 US dollars; individual components do not
sum up to the total cost because each component was mod-
eled separately. Overall outpatient costs include laboratory

observed with Oral-AZA maintenance compared
with W&W. This is corroborated by the results
of a study using medical records data from 27
US institutions, which demonstrated higher
HCRU among patients with AML experiencing
relapse compared with patients in remission,
suggesting that increased duration of remission
and decreased relapse rates can minimize the
economic burden of AML [35]. Other real-world
research has identified relapse as a key contribu-
tor to elevated healthcare costs in AML [29]. For
example, Potluri et al. reported that in patients
with AML ineligible for HSCT, disease relapse
was associated with substantial incremental
costs [36]. The lower rate of, and longer time
to, relapse observed with Oral-AZA maintenance
compared with no maintenance therapy is
therefore an important aspect to consider when

costs, office visits, outpatient visits, and other. Laboratory
costs could include both visits to a lab and lab tests done in
an office setting. “AML drugs included azacitidine, cladrib-
ine, clofarabine, cytarabine, daunorubicin, decitabine, dox-
orubicin, enasidenib, etoposide, fludarabine, gemtuzumab,
gilteritinib, glasdegib, idarubicin, ivosidenib, midostaurin,
mitoxantrone, sorafenib, and venetoclax. *Significant dif-
ference. AML acute myeloid leukemia, ER emergency
room, HSCT hematopoietic stem cell transplantation,
Oral-AZ 4 oral azacitidine, PPPM per person per month,
WerW watch and wait

evaluating the cost-effectiveness of Oral-AZA.
This is further supported by our finding that
post-relapse costs were substantially higher in
the W&W cohort compared with the Oral-AZA
cohort, which contributed to the higher total
expenditures observed in the former group.
Findings from this study should be inter-
preted in the context of certain strengths and
limitations. Retrospective observational research
of administrative claims data is valuable for pro-
viding a view into real-world clinical treatment
patterns and associated outcomes in an insured
population that is not possible with controlled
clinical trials. In the absence of randomiza-
tion, this study used PSM to resolve differences
between study cohorts as much as possible. Dif-
ferences may have been present based on vari-
ables that were not available in the database
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and could not be used in the PSM. However, the
post-PSM study cohorts were well matched on
key demographic and clinical characteristics.
This study population was from a real-world
claims database and therefore represented a
relatively younger AML population than what
is generally reported in the literature (post-PSM
median ages of 60 and 58 years for the Oral-
AZA and W&W cohorts, respectively, compared
with 69 years in the literature) [4]. The younger
patient population may limit the study’s gener-
alizability to younger patients with AML, who
may incur lower overall HCRU and costs than
an older population. Future work may include
a study population of both patients with com-
mercial health insurance and patients with
Medicare (government-funded health insurance
for people =65 years of age) coverage in similar
proportions to cover a larger age distribution of
patients with AML.

Another limitation is the shorter duration
of follow-up for the W&W cohort than the
Oral-AZA cohort, which may have limited the
observation of available outcomes. Median fol-
low-up time from index maintenance date was
<1 year for both cohorts and <6 months for the
W&W cohort; however, the data in the man-
uscript represent the totality of available data
in the underlying database (i.e., 2 years), and
thus we are unable to assess beyond this time
frame. While this may limit the view of HCRU
and costs to a relatively short time period, this
is a relevant time period for a US commercial
payer considering differences in costs. Addition-
ally, it should be noted that after the eligibility
criteria were applied, the Oral-AZA cohort was
relatively small (43 patients). Future work that
includes commercial health insurance and Medi-
care claims may be able to encompass a larger
sample size and longer duration of follow-up
since, given the age-based enrollment in Medi-
care (265 years), patients with AML are likely to
move from a commercial health plan to Medi-
care coverage during the course of their condi-
tion and treatment plan, potentially impacting
the sample size and available follow-up time.
Since the study sample was composed primaz-
ily of patients with commercial insurance in the
USA, generalizability of these findings to other
patient populations (such as patients without

insurance) and other health systems and coun-
tries should be considered with caution. Despite
the limitations, the use of this large, longitudi-
nal, demographically and geographically diverse
administrative claims database provides a com-
plementary perspective to controlled clinical
trials, as this study population is representative
of the adult US patient population with continu-
ous insurance coverage and reflects treatment
patterns and outcomes in real-world clinical
practice.

CONCLUSIONS

Treatment with Oral-AZA maintenance therapy
in patients with newly diagnosed AML in remis-
sion is associated with significantly longer time
to relapse and lower HCRU and costs compared
with W&W. Despite no active maintenance ther-
apy, the W&W cohort incurred higher HCRU
and total costs than the Oral-AZA cohort, likely
related to their shorter duration of remission.
Oral-AZA maintenance use may positively
impact the healthcare system by reducing the
clinical, HCRU, and economic burden of AML in
the real world. These real-world findings add to
the results of the pivotal QUAZAR AML-001 trial
and may assist providers in making informed
decisions about the use of active maintenance
therapy in clinical practice to prolong remission
and survival while reducing HCRU, thereby opti-
mizing patient outcomes and generating cost
savings.
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